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tttem® /I K 2r em s s □ 2r mtei^igtf*;^ /n*-^ 

[il*«4] MfBlxvX h«^®7t, Sft^LTHflfBP^P 

30 

m%^m.^mv-r:mmm^^is.-r^^t\z^r,. mmmm 
/•^y ^\zm.m.mz^m.^n^m^mmy.^m.^^m^-t 

mny H<!:HiitB*eigtK®±{C^SIlSrJ^fier-5I@<!:. 

t^^^\z^rh ^t^i^^tt^mim4:\zuwL<D^ 

HtltB?^e«S*ffi O 7 7 ^ XXtS W vT. h SrWte^JS 

^s«<o ± (c ^^-r ^ I g t , 

mmr^T.m t ^mr^ z. t ^^WLtr^^mi^mmo) 
[ra*®7] ^mi^m^<o±\zmmmm^j&fS.r^xm so 



mw.¥mwmm(DmmizMft^vrz^^izm<nmi$.^D h 
mm-r^mmm^&ttm<D±izm^LrrA^^my'-:f 



[19*3^8] HfrfB«ftSx-^(DHiIfBS«SH«e)-^HfIfB 

mmmizm^nrzmmzitmtmmm^ o fc^^^su©^ 

[W*«9 ] HlitBS**SXttmIfBSiJ©»«^*^^«tBJ* 

3^«ra«?Wfc:««i5^-ysra!i*xet. 

W»J-r-5XSi:> 

mmm izmf^mmitm^mm^m^ i^xu^^my^-^ 
**9fBii^^<*s«©Wi5a®ica!isxet. 
HfriB«a7^-^&WfB*«<*ss*^ ^fijgtr^ xg t . 
mm^mi^mm<DmTm^m<D±iz^^mm^m^-r^ 

m^m9\-f^m<mmmm \zm9\-i^^mmr^xm t 

[0 0 0 1] 

¥J»^g«<!:. ¥^#:»«Bffl©W»XS^'^tr*J»ft: 
[0 0 0 2] 

m^oyt^m] ^mwmmm^ (ls n ^•yy^&t^s 

itr^^tit. LS I ^yy^rA-y^-vLTlSfiK^n 
[0 0 0 3] «»|;^«. 01(a) ~(c) \Z^-r^oiZ. # 

m<$mis.i 0 i(D-mz^m^-^i o 2<&ft!ioi^tt^c 
m\z^(Di&m (mm) ^mmm i o a ic ctoxwrn • w 
^L. ^(Di¥-mi^m^i 0 1 s:ma©i?$ii^< l, ^ 

7^-yio2(i, ^m»m^i 0 i\zmfS.^nrzm=F^ 

[0 0 0 4] -5-(DJ:3;a:;&fifetCj:oTWe$n5¥ii«J 
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fgllC. 0 2(a) {C^-rif»(C, 
1 0 l©-ffilC«®x-^l 0 2^9^K)mnz^m'Q. 

SCO/^'i- H 1 0 4±tCA*>7'««8l 0 5 5:J^fiJtt"-5:^ffi 

[0005] %2\z. S3 (cs^-r J; 5 \Z. 1 

0 1 (D—^(D/ty H 1 0 4±trA*>7'Q@ 10 5 ^^'^ 

\^tcmz. A->:/«ffii 0 5^g3J:ptc#J»«:»«i 
0 1 o-ffiwiti^Hix-:/ 1 0 2Sra50#tt> -e©^ 

\Z. 121(b) IC^fi^tr. ^^#*S1 0 1 
[0 0 0 6] 

oimm^mm ■ mm-r^mzmm-r^umy^-^an^m 

mmr^z.t{tmm.mpk<Dm\s\zt£^o ^mi^m 
• mm^mz.rzmz^mii^&^±\zj'<>ymm 

(om^\zmn§,<. ^m^vi&~f<Dmm\zu-oxi^^. 

[0 0 0 7] ^tHZMLX. ¥»f^^S«±S'A'>y«ffi 

miz. ^mi^mw.'^mwi'mmr^t. /^>zfmm\zjt^ 

tif)m'pLx^mf^smmn?>z.ti,$>^o $e.t:. 

[0 0 0 8] *^BJ<Dmi (7)gW«> *^*t:»«»WM'J 

• we<i:A'>7'«®jgfigro-aoiSic43tt^7.;P-7' 

tzmmomwi • mm(Dmzmmo)Win^m±ir^zt*^ 
x^^^mwmm.<Dmm:&m^mmr^z.t{zs>^o 

[0 0 0 9] 

s¥^mi^mwi±(Dmmm(D±izm^^nrzmmny Kt, 
BatB*eigtiiw±{cjgfi£$fiTW8ett®A-;/ K^^sms-B: 

*MP?&*-r*«fiiHitt*A'-l^t, S«e<h-e©±Jw^ 

»&mm\z^mzi\kmx. mtit)/'i-m<D±tmmma 
mmizji^xm^^ti?>, 

[0 0 10] ±tiLrz^m»mmizi5\^'>x. miimma 
ti/^^-mcDTizit, H(ite«®/t-y \'tmmmmm^mz> 
^MiK^j^jatT*)^!/^, 'Aiz. ±tiLrzmm<Dmm\z 



(3) 

4 

:/(c ck o T*^^*:S«<D-ffi^S O ck ^ IC b T -5 . 
[0 0 11] ;intcJ:t). (KE) <D 

mm^^kx.it.mz. 'sm7—^<D^^m(r>?).^mmt^ 

(2) ±fBbys:si^«, ^m^w&}z(r>mkm(r>iL\zn. 

Ko±{riis&att*A--^<&jKfi£-r^ie<t, HtrfH«ffiA 
10 V ^■^m.^^^^'mu^mmm.'^tin-mz^^-t^ 

TMiz. Witmi^^<r>^\zm^-^titzVV7.YmiL-^-^ 

LT. HflfB«a7"-7'^Sflf2:^A'-Mcci±(Cit^X«FBT 
ICli 0 f^lt T Htfte;'3 i Htlffi W □ ^ a P Xg <!: , 

e * WbB h e. sijm-r -s x@ t ^£#-r -5 :i t 

[0 0 12] ±i3b/5:¥3l«^g«©i!ljfi:&^»C:feViT, 

20 HUtei/vx h«*s^> s#L-TH^feMP©±tcA>y 
6<] (cjg^ $ A' > ^ jgfig-r -5 xe ^ $ 

M©Sji:^&(Ct5i.iT. flttB^Sax-:/^S£D#lt-S)mI 
{C> «trfB««A>;/ !>•<!: WBB«fiiBilR©±tC^MIl*J^BK-r 

HfIfBA->:/^@Srmbfc«(C. mIIBA'>:/ 
X ( J WfBiH^ S:VXi7(cfiefflLTmrfB^Sl^^X-y^> 

30 [0 0 13] lK\z. ^^^<D^n¥^mt<r>Wi'&->3^<r>ifF 

mxz'Dx.-^xmnt^: ifm^\z^mi. mmt.z.n\z 

^^(7)SS(D«S8T'®3t, S^LTA'>'/«ffiJgfi)c^iB 

[0 0 14] ^it. v-y7.vm\mmziiy)w,t%±\z 

(3) k.%i\^tzim\%. #««JS«©±(I§§iE«ffi<£J^ 
50 7.h€rH(IIB¥»«^S«0±t::^^&-r-5Xgt, 
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[0 0 15] :k\z. *^igcDf^ffltct3t,iTtJig^T^. * 
%m\z^n\t. ^mw^w.<Dmm^mm-t^mz. -en 

\-i.V'y7.V^mi^^^^o\zh. $ ^(r^-o±(cffi«x 
r 7 ^ <;/ i7 X X« U h t)llO*3o T^i-tStS © 

[0 0 16] giiettucDrB^ic^^-y ^x<&}^eK-r 

\t.i^-\zis.^. 

[0 0 17] Sire, 75-yi7 7.Xttl/v7. hCD±(Cffi@ 

(4) ±feL^cg6S«. ^mw&WL(o^\z^i^m.m^w 
fk-t^umt. m^^m^mwL<Dmmz^^^Ltzw>i^\z 

mt-r^^mw^m.<DUik-^m\z^-:>xm^^n^. 
[0 0 18] ±.^\.it^m^^m<r>nm.-)sfk\z^\>^x. 

m^'^^7—-:fffywi%mMmm<Do-^mmmm\zm^ 

Tfejcii. ±.^\^it^mwmm.(D^m.i3m\zii\,^x. w 

[0 0 19] )k\z. *fe?«©f^ffl{cov»TiJil«-r4. * 
[0 0 2 0] U*^*), ?»S:cDg|ie«1i«. 

(5) ±tBbfc^li«. ¥JS«^S«©3-&*^^J^fi!cS<D 

'Sxst. mmm\zfk9vumim^mm^mi\^xu^ 



(4) 

3^Jtx-:7'^ml8B*«{*»«<^BtJESffllciA^Xfi<!:, 
i[tB«® X- WIB¥^#S1g*^ t. tiJgS-r -5 xe i: V 

xsi. mmm9\-um^m^mm\zm^n^mMr^ii 
[0 0 2 1] *^M®f^ffl»couiTitt5g-rs. * 

L;fc, Lfc*^-pT. ■^t^-V7-^':f\zii':>xm^-^ntz 

^mwmWi^t. ^i^m.m^m^r^mz&mmn\z< 

[0 0 2 2] 

mmcDrnmo^mm] &.T\z^fim<ommmm^mm\z 
m-j\,^x^m-r^, 

20 [0 0 2 3] ^-r, 0 4(a) iZm-f^viZ. h5>v'7> 

^«^) »«l©±tCiieiRll2^Jgfigb. ■?-fl5±(C«li/t 

H 3 $:Jgfi£r-5, HH. 0T«#lilSbT 

^mwm^^momm^x$)-ox^$i\^^. 
[oo2 4]^i.^T. ^&mm2twmny]^z<D±.\z^!/k 

{C. ^cO;^;A*-IK4 5r-7* h U V^^^^-c -ffitr J: 0 A 

-f'S. 04(b) t;:^-rJ:^»c. ^^>(T\)^0 

ti^m I <D^m^5'S:tl/-<-m4±tmn 4 a ff^lZ 5 0 

0 nm<Dm^izmut\^rzm\z. -y^}vm)^iotj.^f^ 

2 cD^SJi 6 1 ©^S^ 5 ®±IC 5 0 0 n m©/P$ 

[0 0 2 5] fiti^T. H8 tc^-rj;ei;^t> 2 5~ 1 
2 5 MinWlxvT. 7 a i:-e(0±lc:^fli^n;tJ5$ 5 

40 0-^2 0 0 umcDm^im 7 htA^<bmBS.^nrc^my^ 

^. m^^^<Dm^mmA^'bmbt^nrzh<DX'$>^, 
%)<fci»*«, &^T(Dmx'\tyfii^m^^mi'X\,^^o ^tz. 

a«l7b«. PET (7j^Ux5'U>:h7^U-h) , 

pp (^•jyntru» ii<D«fli^e>mfie$nTiiS. 

ttH. a«ffl7b(C«. U-vX hS7 a(D^3tS:l»JJ:-r 
50 M7 aG)±Jc^fliLfcO LT 
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[0 0 2 6] ^-LT, «!l7^';l/A7^, 04 (c) 
r«k'5»cm2©^®i[6(D±(Cffi^lAfr|-lt-5. t3l,iT, 

0 5(a) . 0 9(r^-rJ;e>Jc, A'-y^i^5-f > H:^ffiic 

J; 0 -> ij 3 >»« 1 (Dafs<&wffj • wa-r-s. ^©sj^a 

ft{il^fflC^»LT^J;t«3 2 0~5 5 0 Mmt-T-S. 

[0 0 2 7 ] ^<D^, ffifS^^-^PAZW^-^^SttS? 
b^-U'vX hH7 a;5^5>*iJlltL-T, 05(b) tC^-TJ:^ 
frUv'Xh^? a?&Sm;^-li--i). iit^T, 0 5(c) 
TJ;3t, :7;i- hVX^7 1 1 ^^fflLTUv'Tv h«7 a 

@3tft$5 0~5 0 Oinj/cm2fr?). 

[0 0 2 8] ^O^tC, 0 6 (a) [C^f 
^rfflliTkvT. Vmi a^S^LTr?lP4 a(7)±t^CD 
jl22©±:&{I,^7 c ^JKfi£-r-2>. c:<D«^. SfiliKtb 
T> fiaj^tfSao. 1~3. 0%®Na2C03*X«SS 
0. 1~3. 0%(DTMAH7Ki?^3 0~5 0*ClCSlI®i 

)E:t)i. 5~2. 5kg/cm2ro7,7'L'-^^}*S:«ffl-r 

[0 0 2 9] A'>7'J^figffl(D^,7 c«¥®J^4^i:bT 

7-i'Jl/A7(Da5D{ttt75^6UvXh«7 bCDi^^^TCD 

[0 0 3 01 06(b) JC^fJcplC, S7c*^f) 

@aiLfcm2<D^^^6(7)±lCiBXX (PbSn) ii<Oti^ 

«. «ajx.«miSD^^2co^MK5, e^mffiiL-T^ 
(c) tr^-r<t-5lC> Uv'T. hl7 a^fiJilictcSSILT 

m2<D^js^6±*^e>c^*-r^. ^(DibjitjgtuTtsjs 

a2 0%©TMAH*, ieS2 0%©t>WX5'y— ;l/7 
J8«5%ONa2C03*«)l^i-rn*^S:5 0~6 Ot: 

[0 0 3 1] :;*:tc. 0 7(a) (c^fJ;plc. a*>7'«® 
8*-7;^i7tc^£fflLTl|lRr/^2©^S^5, 6il:X 

-r. ^LT. 07(b) IC*rJ;-5(C, A*>7'ttS8^il! 

,^iU±<Diaa-C»p|^L.T'J7P--rs::t<cJ;0. ^2 
©IB8i6 0±Tie»*J(C?iSJ:^»cSJK-r?). £A±®J: 



s 

LA^t). Uv?7>hH7 a«tiJgiffilCj:oTv'JU> 
[0 0 3 2] ^tz. ffiS7^-^7^«lfiJc-rS«t^S7 b 

^&xitmmm?^y^mz^r)mht^n^~y'r)i'. ■ 

X(ix-;/^;i. • ^-B«jfi)l. SnAg^^> SnSb^ 
^, ^l.i«llll.^4 0 0'CeATO^m**<&ffll^TfeJ:<, 

-5. ^fz. Z(D^or^^mm<D±[Z, Pb. Sn^±5£^i-t 

[0 0 3 3] -y^)v^mm.m;^y^mz^K)m^Lrz 
m-^izit. ^<D±\z^. n^^joh.. e^«©SEibi»± 
SLm^mnm^y^m\zii-z>x'itMm^\^. ^(owzu 

^mmi&mzr^z.tizj;:v, A'>7'«ffi©f^t)0icBe 
(m2<75iiJE(©jg^) ^ mmmmxmmLrzxmi,zio 
j;<, ^(D^ouxu^^KTizmm-r^, 

[0 0 3 41 *-r. a®A-y H3^gm-r-SMP4 a* 

:tiA'-K4(;:jgfi£Lfcl^tc, 010(a) (c^fJz^tc;^ 
/N'-^ 4 y K 3 {I'KSx-y 7 ^lA D 

-e-LT. 010(b) IC^T±-5(C. ->'Jn>a^l 
©affl?£WH'J • W«bfc«fC, 01 0 (c) (C^-Tcfc-P 
JC> «a7^-7'7^mpfe-r-5S««7b!&U-:^7.hl7 
a7l^e)*J^-r-5, SeI^T, 01 1 (a) \Z^-ri:o\Z, V 

Vmi a^m%. m^T^Z.iz\Z^Y)^U4 a^m 

[0 0 3 5] $^>fr. 01 1 (b) (C^f J:5IC. ^<Dm. 

7 c tmuA a^mx^xmmny y z ±.\zm.m\z~y 

ffia tLTfiefflf -5. -^-CD^IC. 01 1 (c) JC^T J:^. 

i^Tt), umy—zf7(DmmmtLxui^7.hm7a^ 

ffltifeWT. h^7 aS:i>C©n:S<DVXi7t 

[0 0 3 6] CroiHi^J^^JCiil/iTt), l'vXhe7a 
ICj^fiK$n-2).^,7 c S:iei6IJ^4/tJCUTA>7'mffiWRt) 

3 CDgHSgWJ^M) ^iogJiig<^j^slT««^x-7' 
[0 0 3 71 /\y Hllffiat^i5©«, 01 2Jc:^-r«fc 
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13(a) tc^-rj:^ic. ^mi^m^f}msi-^nrz'^'):2 
3 ^mfSi-t^, 

[ 0 0 3 8 ] i^t^T. ^i&^2 itt^/Vy K 3©±IC^ 

m^<Dti/'^-m4^j&^Lrzmz, ^(Dt)j-^-m4^y 
^ h^}'jifyy-<-m\z^Kin^--y'!f\^xm.mny 

K3i£liai-r-5g§P4 aSrJ^fiE-rs. S^tl, 013 

(b) lc^-rJ:plC« ^JS^l 2 a<&:^A'-^4±i:P^P 
Aain\ZSQQnm(Dm^\zm\zm^-t^. 1 2 

atbX, «»JA«. ^^'XTi). - y'DVm), ^ (Au) 

\zm^iSLLrz-mm'Mmti^ib^, 

[0 0 3 9] )k\z. 0 1 3 (c) ic^-r J; o\z. W,i ^SS 

Jgl8tl^i;if}ji©«!l7^';i/A7?&^MIgl 2 a<D±.\Z 

19 ->u n >&m. 1 ©sffl^wB'j • wsbfct^tc. ^my 

LT, 014(a) Jl^-rJ:'5trU>?7. hg7 aSrSiai^ 

t0 0 4 0]Sgt^T. 014(b) IZTii-t^olZ. kvX 
h»7aS:®7tL, ^^T^ :i <h tc 0 , ;^A'-I^40 
MP4 a7i^e.^*tr[n]ltT§imgSi^}^!KtC-r*. 
IC, 014(c) (C^-r«ta(C> ^^Kl2a©^-^Pv 
7. h»7 alCgfcn;^il'^gE^^X-;/^>y-r-5)Ci:tCJ: 
O^SMl 2 a€:/1^-X>i7'L. inSr?ltBE^12 

[0 0 4 1 ] ;^{c, E 1 4 (d) tCS^-rj:5lCl/v7. hS 
7 a^^^J(CJ:OI^*brc:^tC. ?II±1S2«I1 2tCA'>y 

m«ii 3S:j^fier-5. ■e©A*>y«sii 3<Di&^:^m 
mxitmm.m^y=^m\z^'3Tnt:>rL^, u±<D^ori 

lS(C*5liT«, »«x-7'7<DS«l<!:bTUv7> h 
H 7 a Sri^ffl l^fcWT, ->'J n 1 ro5■^«Mx- 
:^ 7 Tg^Dti^itiiffi^WM • mmi^fzmzvi^T. vmi 

[0 0 4 2] UvT. h^7 ati*i)@tfSlC<toT 

(m4«^ig<7)JgSI) 015. 01 6li, *^lW(Dm4 

^iS J^SI IC^ -5 i|£^«^SSiS jg<7)S«weie IC^ * »r 
ffi0Ti5-5, 

t0 0 4 3J *-r, 015(8) Jc:^-rJ:5^j:«ljit;:?a:5 
ST©Xg€:i5lMT'5. 015(a) JCiJl^T. ->U3> 



(6) 

{is^mw) ^Wi2 \ n\z\thy>'y7.^^<D^mwm'f- 
(^0^) *^j^j?e$n, ^■©^is<*stS2 \<D-m\z\t 

m.m2 2<D±.\z\tmmnv h 2 3A^?sscjgji£^nTii 

^, mmnv K2 3RZ>'*feii:^2 2 0±{C«K{t 

->'J=l>ipJ;0;^C-5);^A*-P2 4>5^'J^fi5(;^n. ^(Dtin 
-IK 2 4 »r nfcM □ 2 4 a *^ e)®®/^ >;/ K 2 3 *t 

(0 0 4 4] «@A>;/ K 2 3©±IC«, ^^'XTi), X 
10 •>ir;KNi)±0;^t-5^»«ifi<7)^®ll2 Sji^m^n. 
$6(CWP2 4aRt;#)||)K2 5©±tC«, Pb. Sn<&± 

S(Dl.\z\^i^7. vn^-y^i^^-t^tth\Z'km,m2 
5S:mffiiL-T^ffl-r-S>Ct;CcfcO, mu2Aa(D±.l5 
\z<r>^Ay-fmM2 Q^l^^-t^^t\zt£^, z:(Dm 

^. ^SIK2 5«, B§R1i^^}C}g5g^nfcA*>'7^a«2 
20 6 S:VXi7lCffifflLTA°^-->y^n^, 

[0 0 4 5] ^(r, ;\*>7'tt112 6RZ/;t)/''?-^2 4® 
±{r7 7'yi7X2 7>&#t«&-r-5. ^LT, A*>::f«ffi2 
6 ^SDlSlLTU :7P-t'^<t, 015(b) \zmTJ:z) 
iZ. ^■(DA*>:/«@2 6<DS®*5 7^-yi/7>tCiO«# 

Pb*«9 5, Sn*S5©f!l^Tig^$nTt,i?) 

^m■h^^m^■t^^'^\Z\t^^3 2 Q'X^X&Ki. Pb*^6 
4, Sn*i3 6 0fiJ^-eig^$nTI/i^¥B3*^^)Jgfiior^ 
«^(C«ii!«Jl 8 3*CT-*-5CDT. A*>y«ffi2 6©te 

J;oT:77-;/i7X2 7«@{l:f -So 
(0 0 4 6] ^CD^(I, 015(c) (C^-r<t-5(C> 7 7 
>>i7X2 7<D±H^^7^-7'2 8SraSt)#(t*. 
S7"-7'2 8Ha**g2 8 a±(C^«® 2 8 b^rS^Ub 
;t«ig^*LT*5 0, ^i~m3roSi»^TffifflLfc 
^Sx-^tli^jg^&SlCLTt^-S. 'A\Z. 016(a) 
\Z7^-r^o\Z. vU=l>affi2 iroSS, 
7^2 8©a50#lt®tC?rtLTS?ft(BtJ©®=&W«^ (® 

« 2 1 ^£0iJA«3 5 0 iim\ik'r^Xn<r^, ^©{fftJ • 

we^sitt. m^\z7^-t^t\zti.'^, 
[0 0 4 7] m^^x. 0 1 6 (b) tc^-r ct t \z. ffiSx 

-:/2 8^->'Ja>S«2 l±7!/^ii*ij|||-rs, ^I^T, 
;tlA--^2 4-Bl.TSn>ZfnM2 6±<Dy^yiPX2 lit 
016(c) iZ^-r^olZ. yyyi7 7.m^m\Z^^Xf^ 

ztuz^o. n>-fmm2 ecDrnmA^'hrn^ 

SlT«, ->'Ja>S«2 10«fflSrfiJf«-r-5I^II. ssc 
©A*>ym«l2 6(Drat37 7-;/i'X2 7 SJibfc^JiliT 
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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a semiconductor device in which a 
substrate is required to be reduced in thickness to be improved in throughput in a 
series of processes in which a semiconductor substrate is ground and polished 
and bmp electrodes are formed. 

SOLUTION: A semiconductor device is equipped with an electrode 3 formed on an 
insulating film 2 on a semiconductor substrate 1. an insulating cover film 4 which 
is provided with an opening 4a that makes the electrode 3 exposed and formed on 
the insulating film 2, and a protective tape 7 provided with a base layer 7b and a 
resist layer 7a applied on the layer 7 to cover the cover film 4 and the inside of 
the opening 4a. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to have the electrode pad formed on the insulator 
layer on a semi-conductor substrate, the insulating covering film which has opening to which it is formed 
on said insulator layer and said electrode pad is exposed, and a base material layer and the resist layer 
applied on it, and to have wrap masking tape for said covering film top and the inside of said opening 
where this resist layer is turned to said semi-conductor substrate side. 

[Claim 2] The semiconductor device according to claim 1 characterized by forming the wrap metal 
membrane in the bottom of said insulating covering film in said electrode pad and said insulator layer. 
[Claim 3] The process which forms an electrode pad on the insulator layer on a semi-conductor 
substrate, and said insulator layer and the process which forms the insulating covering film on said 
electrode pad. The process which forms in said insulating covering film opening to which said electrode 
pad is exposed. The masking tape which has a base material layer and the resist layer applied on it is 
prepared, and this resist layer is stuck. As a field Said masking tape is stuck directly or indirectly on said 
covering film. Said covering film and said opening A wrap process, The manufacture approach of the 
semiconductor device characterized by having the process which carries out grinding of the field of an 
opposite hand to said insulator layer, and makes it thin with it, and the process which exfoliates said 
base material layer of said masking tape from said resist layer among said semi-conductor substrates. 
[Claim 4] The manufacture approach of the semiconductor device according to claim 3 characterized by 
having further the process which exposes and develops said resist layer and forms the aperture of a 
projection electrode configuration or a wiring configuration on said opening, and the process which forms 
the projection electrode or wiring electrically connected to said electrode pad by forming the electric 
conduction film through said aperture. 

[Claim 5] The manufacture approach of the semiconductor device according to claim 4 characterized by 
having further said electrode pad, the process which forms a metal membrane on said insulator layer, 
and the process which etches said metal membrane into a mask using said projection electrode or said 
wiring after forming said projection electrode before sticking said masking tape. 

[Claim 6] The manufacture approach of the semiconductor device characterized by having the process 
which forms a projection electrode on a semi-conductor substrate, the process which applies wrap flux 
or a resist for said projection electrode on said semi-conductor substrate, the process which sticks 
masking tape on said flux or said resist, and the process which carries out grinding of the field of an 
opposite hand to said masking tape among said silicon substrates. 

[Claim 7] The manufacture approach of the semiconductor device characterized by to have the process 
which prepares the masking tape which comes to form the process which forms a projection electrode 
on a semi-conductor substrate, and the glue line which projects rather than other fields into the part 
corresponding to the periphery of said semi-conductor substrate on a base material layer, and sticks 
this glue line on this periphery of said semi-conductor substrate, and the process which carries out 
grinding of the field of an opposite hand to said masking tape among said silicon substrates. 
[Claim 8] The manufacture approach of the semiconductor device according to claim 7 characterized by 
forming another glue line thinner than said glue line in the field surrounded by said glue line among said 
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base material **** of said masking tape. 

[Claim 9] The thickness of said base material layer or the account glue line from said another glue line is 
the manufacture approach of the semiconductor device according to claim 7 characterized by being the 
same as the height of said projection electrode, or being thicker than it. 

[Claim 10] The process which sticks masking tape directly or indirectly on a component forming face 
among semi-conductor substrates, The process which carries out grinding of the rear face of an 
opposite hand to said masking tape among said semi-conductor substrates, The process which sticks 
the support tape which comes to form an ultraviolet curing mold glue line in a base material layer on 
said rear face of said semi-conductor substrate. The manufacture approach of the semiconductor 
device characterized by having the process which exfoliates said masking tape from said semi- 
conductor substrate, the process which forms a projection electrode on the component forming face of 
said semi-conductor substrate, and the process which irradiates ultraviolet rays at said ultraviolet 
curing mold glue line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semiconductor device 
set as the object of lamination, and a semiconductor device including the polish process on the rear 
face of a semi-conductor substrate in more detail about a semiconductor device and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] It is important for the miniaturization of the semiconductor device 
constituted by packing an LSI chip, and the three-dimension mounting technology which accumulates a 
semiconductor device to thin-shape-ize a semiconductor integrated circuit (LSI) chip. Generally the 
approach the lamination of an LSI chip grinds the rear face of a semi-conductor substrate in which the 
semiconductor device was formed is adopted. 

[0003] For example, drawing 1 (a) - (c) After sticking masking tape 102 on the whole surface of the 
semi-conductor substrate 101 so that it may be shown, in addition to this, about a field (rear face), with 
a grinder 103. it grinds, and is made thin in the thickness of a request of the semi-conductor substrate 
101, and grinding and the approach of subsequently exfoliating the masking tape 102 are. Masking tape 
102 is for protecting the component formed in the semi-conductor substrate 101 from the mechanical 
stress at the time of grinding and polish. 

[0004] There are the two following approaches in the mounting arrangement of the bump to the semi- 
conductor substrate ground by such approach. The 1 st drawing 2 (a) After being in the condition which 
stuck masking tape 102 on the whole surface of the semi-conductor substrate 101, in addition grinding 
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and carrying out lamination of the field with a grinder 103 so that it may be shown, masking tape 102 is 
removed from the semi-conductor substrate 101. and subsequently it is drawing 2 (b). It is the approach 
of forming the bump electrode 1 05 on the pad 1 04 of the whole surface of the semi-conductor 
substrate 101 so that it may be shown. 

[0005] Masking tape 102 is stuck on the whole surface of the semi-conductor substrate 101 so that the 
bump electrode 105 may be covered, after forming the bump electrode 105 on the pad 104 of the whole 
surface of the semi-conductor substrate 101. as shown [ 2nd ] in drawing 3 , and it is drawing 1 (b) after 
that. The other sides of the semi-conductor substrate 101 are ground so that it may be shown. In 
addition, the bump electrode 105 is formed using the resist formed after the activity which removes all 
the masking tape. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the masking tape which uses the rear face of a 
semi-conductor substrate in case it grinds, grinding and is expensive, and discarding the masking tape 
which exfoliated from the semi-conductor substrate moreover causes environmental pollution. Moreover, 
if a bump electrode is formed on a semi-conductor substrate after finishing the grinding and polish of a 
semi-conductor substrate, the semi-conductor substrate which became thin tends to break in the midst 
of bump electrode formation, and causes yield lowering. 

[0007] On the other hand, after forming a bump electrode on a semi-conductor substrate and sticking 
masking tape on a semi-conductor substrate from on the, when it grinds, stress concentrates on a bump 
electrode and a semi-conductor substrate sometimes breaks [ grinding and ] a semi-conductor 
substrate. Furthermore, there is also inconvenience of taking time amount in masking tape pasting and 
exfoliation of masking tape which were described above, and a series of activities of bump electrode 
formation. 

[0008] The 1 st object of this invention is to offer the grinding and polish of a semi-conductor substrate, 
the semiconductor device which can improve the throughput in a series of processes of bump electrode 
formation, and its manufacture approach. In case the 2nd object of this invention is the grinding and 
polish of the substrate with which the bump was formed, it is to offer the manufacture approach of the 
semiconductor device which can prevent the crack of a substrate. 
[0009] 

[Means for Solving the Problem] (1) The electrode pad with which the above-mentioned technical 
problem was formed on the insulator layer on a semi-conductor substrate, Where it has the insulating 
covering film which has opening to which it is formed on said insulator layer and said electrode pad is 
exposed, and a base material layer and the resist layer applied on it and this resist layer is turned to 
said semi-conductor substrate side It is solved by the semiconductor device characterized by having 
wrap masking tape for said covering film top and the inside of said opening. 

[0010] In the above-mentioned semiconductor device, a wrap metal membrane may be formed in the 
bottom of said insulating covering film for said electrode pad and said insulator layer. Next, the above- 
mentioned operation of invention is explained. He is trying to cover the whole surface of a semi- 
conductor substrate with the masking tape which consisted of a base material layer and a resist layer 
applied to this according to the semiconductor device of this invention. 

[001 1] If the resist layer which remained by exfoliating only the base material layer of masking tape is 
used for patterning as it is by this after finishing polish [ on the other hand / (rear face) ] of a semi- 
conductor substrate, the resist spreading process to a semi-conductor substrate top will be skipped. 
(2) The process at which the above-mentioned technical problem forms an electrode pad on the 
insulator layer on a semi-conductor substrate. Said insulator layer and the process which forms the 
insulating covering film on said electrode pad. The process which forms in said insulating covering film 
opening to which said electrode pad is exposed, The masking tape which has a base material layer and 
the resist layer applied on it is prepared, and this resist layer is stuck. As a field Said masking tape is 
stuck directly or indirectly on said covering film. Said covering film and said opening A wrap process, 
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With said insulator layer, it is solved among said semi-conductor substrates by the manufacture 
approach of the semiconductor device characterized by having the process which carries out grinding of 
the field of an opposite hand, and makes it thin, and the process which exfoliates said base material 
layer of said masking tape from said resist layer. 

[0012] You may make it have further the process which sets to the manufacture approach of the 
above-mentioned semiconductor device, exposes and develops said resist layer, and forms the aperture 
of a bump configuration or a wiring configuration on said opening, and the process which forms the bump 
electrode or wiring electrically connected to said electrode pad by forming the electric conduction film 
through said aperture. Moreover, in the manufacture approach of the above-mentioned semiconductor 
device, before sticking said masking tape, said electrode pad, the process which forms a metal 
membrane on said insulator layer, and the process which etches said metal membrane into a mask using 
said bump or said wiring after forming said bump electrode may be included further. 
[0013] Next, an operation of the manufacture approach of the semiconductor device of this invention is 
explained. After covering the whole surface of a semi-conductor substrate with the masking tape which 
consisted of a base material layer and a resist layer applied to this, on the other hand (rear face), a 
semi-conductor substrate carries out grinding, and the base material layer of masking tape was made to 
exfoliate from a resist layer subsequently according to this invention. Therefore, if the resist layer is 
exposed and developed in the condition as it is and the resist pattern of bump electrode formation or 
wiring formation is formed, the time and effort of resist spreading can be saved and a throughput will 
improve. 

[0014] Moreover, since a resist layer is easy to remove nearly thoroughly with a solvent, a semi- 
conductor substrate top is not polluted. Furthermore, since adhesives like before do not exist on the 
base material layer which exfoliated, reuse becomes possible, can reduce the amount of abolition, and is 
useful to environmental protection. Moreover, since it can process in the usual environment until it 
exfoliates a base material layer from a resist layer if constituted from an ingredient which prevents 
exposure of a resist layer as an ingredient of a base material layer, workability improves. 

(3) The above-mentioned technical problem is solved by the manufacture approach of the 
semiconductor device characterized by to have the process which forms a projection electrode on a 
semi-conductor substrate, the process which applies wrap flux or a resist for said projection electrode 
on said semi-conductor substrate, the process which sticks masking tape on said flux or said resist, and 
the process which carries out grinding of the field of an opposite hand to said masking tape among said 
silicon substrates. 

[0015] Next, an operation of this invention is explained. In case grinding of the rear face of a semi- 
conductor substrate is carried out, he applies flux or a resist between the projection electrodes formed 
in the field of it and an opposite hand, and is trying to stick masking tape on it further according to this 
invention. Since the thrust of masking tape joins not only a projection electrode but flux or a resist and 
is distributed by this in case grinding of the semi-conductor substrate is carried out, the crack of a 
semi-conductor substrate is prevented. 

[0016] Moreover, if it sticks masking tape in the condition as it is after heating the projection electrode 
covered by flux in forming flux between projection electrodes, a process will not increase conventionally. 
Furthermore, in applying a resist between projection electrodes, it can be made to harden by BEKU, 
after applying a resist, and the stress concerning a semi-conductor substrate becomes homogeneity. 
[0017] When masking tape is stuck on flux or a resist, the glue line of masking tape stops moreover, 
remaining on a substrate. 

(4) The process at which the above-mentioned technical problem forms a projection electrode on a 
semi-conductor substrate. The process which prepares the masking tape which comes to form the glue 
line which projects rather than other fields into the part corresponding to the periphery of said semi- 
conductor substrate on a base material layer, and sticks this glue line on this periphery of said semi- 
conductor substrate. It is solved by the manufacture approach of the semiconductor device 
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characterized by having the process which carries out grinding of the field of an opposite hand to said 
masking tape among said silicon substrates. 

[0018] In the manufacture approach of the above-mentioned semiconductor device, another glue line 
thinner than said glue line may be formed in the field surrounded by said glue line among said base 
material **** of said masking tape. In the manufacture approach of the above-mentioned semiconductor 
device, the thickness of said base material layer or the account glue line from said another glue line is 
the same as the height of said projection electrode, or it is desirable that it is thicker than it. 
[0019] Next, an operation of this invention is explained. According to this invention, the glue line of 
masking tape is made to project in the part corresponding to the periphery of a semi-conductor 
substrate. The force applied to a projection electrode from masking tape is distributed by the periphery 
of a semi-conductor substrate by this, and a substrate crack-comes to be hard. 
[0020] And as for two or more projection electrodes, the height is arranged by the thrust of masking 
tape. In this case, since the amount of press of masking tape is restricted by the glue line which 
projected in that periphery, the height of a projection electrode does not become low too much. 
(5) The process at which the above-mentioned technical problem sticks masking tape directly or 
indirectly on a component forming face among semi-conductor substrates. The process which carries 
out grinding of the rear face of an opposite hand to said masking tape among said semi-conductor 
substrates. The process which sticks the support tape which comes to form an ultraviolet curing mold 
glue line in a base material layer on said rear face of said semi-conductor substrate, It is solved by the 
manufacture approach of the semiconductor device characterized by having the process which 
exfoliates said masking tape from said semi-conductor substrate, the process which forms a projection 
electrode on the component forming face of said semi-conductor substrate, and the process which 
irradiates ultraviolet rays at said ultraviolet curing mold glue line. 

[0021] Next, an operation of this invention is explained. According to this invention, where the whole 
surface of a semi-conductor substrate is covered with masking tape, after carrying out grinding of the 
field in addition to this, in addition where a support tape (support tape) is stuck on a field, masking tape 
is exfoliated and the projection electrode was further formed in the whole surface. Therefore, a 
substrate crack-comes to be hard of a substrate in case the semi-conductor substrate reinforced on 
the support tape forms a projection electrode. 
[0022] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing 
below. 

(Gestalt of the 1 st operation) Drawing 4 - drawing 7 are the sectional views showing the production 
process of the semiconductor device in which the 1st operation gestalt of this invention is shown. 
[0023] First, drawing 4 (a) An insulator layer 2 is formed on the silicon (semi-conductor) substrate 1 
with which semiconductor devices (un-illustrating), such as a transistor, were formed, and the electrode 
pad 3 is formed on it so that it may be shown. Although the electrode pad is omitted by a diagram, two 
or more formation of it is carried out on the insulator layer 2. The electrode pad 3 is electrically 
connected to the semiconductor device formed in the silicon substrate 1 . Moreover, an insulator layer 2 
may insulate a multilayer interconnection and may be a wrap insulator layer about the semiconductor 
device in a silicon substrate 1. 

[0024] Then, after forming the insulating covering film 4, for example, silicon oxide, on an insulator layer 
2 and the electrode pad 3, opening 4a which carries out patterning of the covering film 4 by the 
photolithography method, and exposes the electrode pad 3 is formed. Furthermore, drawing 4 (b) After 
forming the 1st metal membrane 5 which consists of titanium (Ti) the covering film 4 top and in opening 
4a at the thickness of 500nm so that it may be shown, the 2nd metal membrane 6 which consists of 
nickel (nickel) is formed on the 1st metal membrane 5 at the thickness of 500nm. 

[0025] Then, the protection film 7 which consisted of with a thickness [ as shown in drawing 8 ] of 25- 
125 micrometers resist layer 7a, and base material with a thickness of 50-200 micrometers applied on it 
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layer 7b is prepared. Resist layer 7a consists of photosensitive ingredients, such as g line which consists 
of cyclized rubber, such as a bis-azide system and an azide compound system, i line, ultraviolet rays, 
and an electron ray. The resist layer 7a is using the positive type in the following examples, although a 
positive type or a negative mold is good. Moreover, base material layer 7b consists of resin, such as PET 
(polyethylenenaphthalate) and PP (polypropylene). In addition, in order to prevent sensitization of resist 
layer 7a to base material layer 7b, the ingredient which intercepts exposure light may be included in 
resist layer 7a. or may be applied on resist layer 7a. 

[0026] And it is drawing 4 (c) about the protection film 7. It is sticking-by-pressure ******** on the 
2nd metal membrane 6 so that it may be shown. Subsequently, drawing 5 (a) As shown in drawing 9 . 
grinding and polish of the rear face of a silicon substrate 1 are done by the back-grinding approach. The 
amount of polishes is converted into thickness, for example, is set to 320-550 micrometers. A grinder 
(grinding stone) 10 is used at the time of back grinding. 

[0027] Then, base material layer 7b of the protection films 7 is exfoliated from resist layer 7a. and it is 
drawing 5 (b). Resist layer 7a is exposed so that it may be shown. Then, drawing 5 (c) Resist layer 7a is 
exposed using a photo mask 1 1, and light is irradiated on opening 4a of the covering film 4, and the 
circumference of it so that it may be shown. In using g line or i line as an exposure light, it makes light 
exposure into 50 - 500 mj/cm2. 

[0028] After that, it is drawing 6 (a). Resist layer 7a is developed using a developer, and aperture 7c is 
formed above an opening 4a top and the circumference of it so that it may be shown. In this case, the 
solution which heated Na2C03 water of 0.1 - 3.0% of concentration or TMAH water of 0.1 - 3.0% of 
concentration at 30-50 degrees C is used as a developer. Moreover, the spray developing-negatives 
method with an outgoing radiation pressure of 1 .5-2.5kg/cm2 is adopted as a development method. 
[0029] As a flat-surface configuration of aperture 7c for bump formation, it considers as a regular 
polygon and an approximate circle form. In addition, when there is no function to **** exposure in base 
material layer 7b of the protection film 7, a series of activities from attachment of the protection film 7 
to the development of resist layer 7b are done the interior of a room where only the nonphotosensitivity 
light called a yellow room was irradiated, or in a dark room. 

[0030] Next, drawing 6 (b) The bump electrode (projection electrode) 8 which consists of lead tin (PbSn) 
is formed on the 2nd metal membrane 6 exposed from aperture 7c so that it may be shown. The bump 
electrode 8 is formed using electrolysis plating which uses the 1st and 2nd metal membranes 5 and 6 as 
an electrode. Furthermore, drawing 6 (c) It is immersed in exfoliation liquid and resist layer 7a is 
removed from on the 2nd metal membrane 6 so that it may be shown. The solution which heated TMAH 
water of 20% of concentration, thing ethanolamine water of 20% of concentration, or Na<SUB>2C03 
water of 5% of concentration at 50-60 degrees C as the exfoliation liquid is used. 

[0031] Next, drawing 7 (a) It leaves only the bottom of the bump electrode 8 by etching the 1st and 2nd 
metal membranes 5 and 6 into a mask using the bump electrode 8 so that it may be shown, and drawing 
7 (b) heating and carrying out a reflow of the bump electrode 8 at the temperature more than the 
melting point so that it may be shown — the 2nd electrode 6 top — abbreviation — it operates 
orthopedically so that it may become spherical. In the above processes, since resist layer 7a was used 
as a glue line of masking tape 7, grinding and after grinding, resist layer 7a can be used for a silicon 
substrate 1 as it is as a mask for bump electrode formation, the process from polish to bump electrode 
formation is simplified, and a throughput improves. And since resist layer 7a can be thoroughly removed 
from on a silicon substrate 1 with exfoliation liquid, generating of adhesives (paste) ** in a substrate 
which has been generated with the conventional masking tape is canceled. 

[0032] Moreover, it becomes possible to reuse base material layer 7b which constitutes masking tape 7 
by applying a resist on it. In addition, as an ingredient which constitutes the above-mentioned bump 
electrode 8. it may not restrict to PbSn. the nickel formed by electrolysis plating or the electroless 
deposition method, gold or nickel and the golden two-layer structure film, a SnAg alloy, a SnSb alloy, or 
electric conduction material with a melting point of 400 degrees C or less may be used, and the cross- 
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section configuration in this case turns into the shape of pillar-shaped or a mushroom. Moreover, after 
forming the solder which uses Pb and Sn as a principal component by electrolysis plating, the replica 
method, print processes, etc., the solder is heated on such a metal membrane, and it is good for it also 
as the shape of an abbreviation globular form. 

[0033] When nickel is formed by the electroless deposition method, additional formation of the 
antioxidizing coats, such as gold, palladium, and platinum, may be carried out by the electroless 
deposition method on it; and a process which removes a resist layer after that may be adopted. 
Moreover, you may make it form wiring instead of a bump electrode by making into a wiring configuration 
the configuration of aperture 7c formed in the above-mentioned resist layer 7a. 

(Gestalt of the 2nd operation) In the process explained with the 1st operation gestalt, formation of the 
1 st and 2nd metal membranes 5 and 6 may be omitted, and such a process is explained below, 
[0034] First, after forming in the covering film 4 opening 4a which exposes the electrode pad 3, it is 
drawing 10 (a). Masking tape 7 is stuck on the covering film 4 and the electrode pad 3 so that it may be 
shown. And drawing 10 (b) Grinding and after grinding, it is drawing 10 (c) about the rear face of a silicon 
substrate 1, so that it may be shown. Base material layer 7b which constitutes masking tape 7 is 
exfoliated from resist layer 7a so that it may be shown. Then, drawing 1 1 (a) Aperture 7c which exposes 
opening 4a is formed by exposing and developing resist layer 7a so that it may be shown. 
[0035] Furthermore, drawing 1 1 (b) Nickel and gold are directly formed by the electroless deposition 
method on the electrode pad 3 through the aperture 7c and opening 4a, and this is used as a Bengbu 
electrode 9 so that it may be shown. After that, it is drawing 1 1 (c). Resist layer 7a is exfoliated so that 
it may be shown. Also in the above processes, since resist layer 7a was used as a glue line of masking 
tape 7, the resist layer 7a can be used as a mask of the following process, and a throughput improves. 
[0036] Aperture 7c formed in resist layer 7a is made into a wiring configuration, and you may make it 
form wiring instead of a bump electrode also in this operation gestalt. 

(Gestalt of the 3rd operation) Although the resist which constitutes masking tape from a gestalt of the 
1st operation was used for formation of a bump electrode, you may use it for formation of pad relocation. 
[0037] Pad relocation is forming drawer wiring prolonged from the electrode pad 3 to the method of 
outside, as shown in drawing 12 . Such pad relocation is performed for securing the formation location of 
the bump electrode 13 electrically connected to the electrode pad 3 made detailed. Pad relocation of 
this operation gestalt is performed as follows. First, drawing 1313 (a) An insulator layer 2 is formed on 
the silicon substrate 1 in which the semiconductor device was formed, and the electrode pad 3 is 
formed on it so that it may be shown. 

[0038] Then, after forming the insulating covering film 4 on an insulator layer 2 and the electrode pad 3, 
opening 4a which carries out patterning of the covering film 4 by the photolithography method, and 
exposes the electrode pad 3 is formed. Furthermore, drawing 13 (b) Metal membrane 12a is formed in 
order the covering film 4 top and in opening 4a at the thickness of 500nm so that it may be shown. As 
metal membrane 12a, there are 3 layer system film which formed titanium (Ti), nickel (nickel), and gold 
(Au) in order, and two-layer structure film which formed titanium (Ti) and copper (Cu) in order. 
[0039] Next, drawing 13 (c) The protection film 7 of the same structure as the 1 st operation gestalt is 
stuck by pressure and stuck on metal membrane 12a so that it may be shown. And by the back-grinding 
approach, in the background of a silicon substrate 1. grinding and after grinding, base material layer 7b of 
the protection films 7 is exfoliated from resist layer 7a, and it is drawing 14 (a). Resist layer 7a is 
exposed so that it may be shown. 

[0040] Then, drawing 14 (b) It is made a drawer wiring configuration towards the method of outside by 
exposing and developing resist layer 7a from opening 4a of the covering film 4 so that it may be shown. 
After that, it is drawing 14 (c). By etching the part which is not covered with resist layer 7a among metal 
membrane 12a, patterning of the metal membrane 12a is carried out, and this is used as drawer wiring 
1 2 so that it may be shown. 

[0041] Next, drawing 14 (d) After a solvent removes resist layer 7a so that it may be shown, the bump 
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electrode 1 3 is formed in the drawer wiring 1 2. The formation approach of the bump electrode 1 3 is 
performed by electrolysis plating or the electroless deposition method which uses a resist pattern (un- 
illustrating). In the above processes, since resist layer 7a was used as a glue line of masking tape 7, 
grinding and after grinding, resist layer 7a can be used for the field which is not covered with masking 
tape 7 among silicon substrates 1 as it is as a mask for drawer wiring formation, the process from polish 
to drawer wiring formation is simplified, and a throughput improves. 

[0042] And since resist layer 7a can be thoroughly removed from on a silicon substrate 1 with 
exfoliation liquid, it does not remain. In addition, base material layer 7b which constitutes masking tape 7 
may reuse. 

(Gestalt of the 4th operation) Drawing 15 and drawing 16 are the sectional views concerning the 
substrate polish process of the semiconductor device manufacture concerning the 4th operation gestalt 
of this invention. 

[0043] First, drawing 1 5 (a) A process until it becomes structure as shown is explained. Drawing 1 5 (a) It 
sets, semiconductor devices (un-illustrating), such as a transistor, are formed in the silicon (semi- 
conductor) substrate 21, and the wrap insulator layer 22 is formed in the whole surface of the semi- 
conductor substrate 21 in the semiconductor device. On the insulator layer 22, two or more formation of 
the electrode pad 23 is carried out. Moreover, the electrode pad 23 is exposed from opening 24a which 
the covering film 24 which consists of silicon oxide etc. was formed on the electrode pad 23 and the 
insulator layer 22, and was formed in the covering film 24. 

[0044] On the electrode pad 23, the metal membrane 25 of the two-layer structure which consists of 
titanium (Ti) and nickel (nickel) is formed, and the bump electrode (projection electrode) 26 which 
consists of solder which uses Pb and Sn as a principal component is further formed in the shape of an 
approximate circle column on opening 24a and a metal membrane 25. The bump electrode 26 is formed 
of electrolysis plating, an electroless deposition method, a replica method, print processes, etc. When 
based on electrolysis plating, while forming a resist pattern on a metal membrane 25, the bump electrode 
26 will be formed only above opening 24a by using a metal membrane 25 as an electrode. In this case, 
patterning of the metal membrane 25 is carried out to a mask using the bump electrode 26 formed in the 
shape of an approximate circle column. 

[0045] Next, flux 27 is supplied on the bump electrode 26 and the covering film 24. And when a reflow of 
the bump electrode 26 is heated and carried out, it is drawing 15 (b). While the front face of the bump 
electrode 26 is defecated by flux so that it may be shown, it deforms in the shape of an abbreviation 
globular form. Since the melting point of the bump electrode 26 is about 320 degrees C when forming 
from the solder with which Pb is mixed by 95 and Sn is mixed at a rate of 5, and it is about 183 degrees 
0 when forming from the solder with which Pb is mixed by 64 and Sn is mixed at a rate of 36, whenever 
[ stoving temperature / of the bump electrode 26 ] will be carried out to more than the melting point of 
solder. Flux 27 is solidified with the heating. 

[0046] After that, it is drawing 15 (c). Masking tape 28 is stuck on flux 27 so that it may be shown, the 
structure with which the masking tape 28 applied glue line 28b on base material layer 28a — having — 
**** — the 1- it differs in structure with the masking tape used with the 3rd operation gestalt. Next, 
drawing 16 (a) To the rear face of a silicon substrate 21, i.e., the attachment side of masking tape 28, 
the field of an opposite hand is made with a grinder (grinding stone), and a silicon substrate 21 is made 
thin to 350 micrometers or less grinding and by grinding so that it may be shown. Its grinding and polish 
condition come to be shown in drawing 9 . 

[0047] Then, drawing 16 (b) Masking tape 28 is exfoliated from a silicon substrate 21 so that it may be 
shown. And the flux 27 on the covering film 24 and the bump electrode 26 is drawing 1 6 (c). It is 
removed by the flux cleaning agent so that it may be shown. Thereby, the process from plastic surgery 
of the bump electrode 26 to the grinding of a substrate is completed. As mentioned above, with this 
operation gestalt. when grinding the rear face of a silicon substrate 21, where flux 27 is left among two 
or more bump electrodes 26. masking tape 28 was stuck on the flux 27. 
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[0048] Since according to this it was covered with flux 27 and the bump electrode 26 will fill up with flux 
27 between the bump electrodes 26, the stress added towards a silicon substrate 21 in the case of 
substrate grinding will not be concentrated on the bump electrode 26, and flux 27 will absorb the gap 
between bump electrode 26. Therefore, the probability for a crack to arise in a silicon substrate 21 
becomes very low, and grinding and polish of a silicon substrate 21 are performed good. 
[0049] And since the glue line 28b does not remain on the bump electrode 26 or the covering film 24 in 
case masking tape 28 is exfoliated, since masking tape 28 is pasted up on flux 27. the activity of 
clearance from the substrate of glue line 28b like before becomes unnecessary. 

(Gestalt of the 5th operation) With the 4th operation gestalt, although masking tape was stuck on flux, 
flux may be removed, it may be filled up with another layer between bump electrodes, and the example is 
explained below. 

[0050] First, drawing 1 7 (a) The bump electrode 26 is heated and it deforms into an abbreviation globular 
form so that it may be shown. In this case, it is a wrap by flux 27 about the bump electrode 26 like the 
4th operation gestalt. After that, it is drawing 1 7 (b). Flux 27 is removed from on the covering film 24 
and the bump electrode 26 so that it may be shown. 

[0051] Although masking tape will be stuck on the covering film 24 after that in a Prior art. it is drawing 

17 (c) at this operation gestalt. The resist 29 which has the high viscosity of 500 or more CPs is applied 
on the covering film 24 and the solder bump 26 so that it may be shown. As for the resist 29. it is 
desirable to make it thickness which is located above the height of the bump electrode 26. 

[0052] Next, drawing 18 (a) Masking tape 28 is stuck on a resist 29 so that it may be shown. In addition, 
BEKU [ a resist 29 ] before attachment of masking tape 28. Then, a silicon substrate 21 is made thin to 
350 micrometers or less grinding and by grinding for the rear face of a silicon substrate 21. After that, it 
is drawing 18 (b). After removing masking tape 28 from a resist 29 so that it may be shown, it is drawing 

18 (c). A solvent removes a resist 29 so that it may be shown. 

[0053] Thereby, the process from plastic surgery of the bump electrode 26 to the grinding of a 
substrate is completed. As mentioned above, with this operation gestalt, since the bump electrode 26 
and the covering film 24 were covered by the resist 29 before attachment of masking tape 28, the 
probability not to concentrate the stress applied to a silicon substrate 21 in the case of substrate 
grinding on the bump electrode 26 like the 4th operation gestalt. and for a crack to arise in a silicon 
substrate 21 becomes very low. 

[0054] Moreover, the resist 29 used instead of flux can make viscosity high, or can distribute the 
pressure which joins the bump electrode 26 since hardening by BEKU is possible, and can make the 
probability of a substrate crack low. In addition, the bump electrode which consists of ingredients other 
than the solder explained with the 1 st operation gestalt instead of a bump electrode may be used. 
(Gestalt of the 6th operation) This operation gestalt explains the rear face of a silicon substrate about 
grinding and grinding using the masking tape of new structure. 

[0055] As the masking tape is shown in drawing 19 , 30 micrometers and 1st thin glue line 30b are 
applied to the whole whole surface of base material layer 30a which consists of an ingredient of 
diactinism like glass, and 2nd annular glue line 30b thicker than a bump electrode is further applied to 
the part which counters the edge of a silicon substrate. As the 1st and 2nd glue lines, trade name SB- 
TY-B made from a (ultraviolet-rays UV) hardening mold tape, for example, Koga Electrical engineering, is 
used. Moreover, in the case of 70 micrometers - 200 micrometers, the height of a bump electrode sets 
thickness of 2nd glue line 30b to 200 micrometers. 

[0056] Such masking tape 30 is prepared and it is drawing 20 R> 0 (a). The 2nd glue line 30b is stuck on 
the perimeter of a silicon substrate 31 so that it may be shown. On the silicon substrate 31. two or 
more pads 32 are formed through an insulator layer (un-illustrating), and the bump electrodes 33, such 
as solder, are formed on those pads 32. 

[0057] Next, drawing 20 (b) Grinding and polish of the field which is not covered with the masking tape 
30 of the silicon substrates 31 are done with a grinding stone 10, for example, it is made thin at 350 
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micrometers or less so that it may be shown. Since the whole silicon substrate 31 with a diameter of 
200mm costs the weight of 10kg with a grinding stone 10 in the case of this grinding and polish, the 
bump electrode 33 is pressed by the silicon substrate 31 by that thrust. 

[0058] For this reason, since the high bump electrode 33 is crushed by that thrust when the non-set 
has arisen in the height of two or more bump electrodes 33. the height of two or more bump electrodes 
33 will be arranged mostly. In this case, since the force also Joins the periphery of a silicon substrate 31 
in which the bump electrode 33 is not formed since base material layer 30a of masking tape 30 is hard, 
the thrust which the bump electrode 33 joins is mitigated conventionally. 

[0059] Where such a component forming face is covered with masking tape 30, polish of a silicon 
substrate 31 is ended. After that, it is drawing 20 (c). When base material layer 30a is made to penetrate, 
and UV light is irradiated and is hardened to the 1 st and 2nd glue lines 30b and 30c so that it may be 
shown, it is drawing 20 (d). Those glue lines 30b and 30c separate easily from a silicon substrate 31 so 
that it may be shown. 

[0060] In the above-mentioned example, although base material layer 30a of masking tape 30 was 
constituted from an ingredient which penetrates ultraviolet rays (UV) and glue lines 30b and 30c were 
further constituted from an ingredient of UV hardening mold, it is not necessary to adopt such structure. 
For example, base material layer 30a of masking tape 30 may be constituted from hard resin beyond 
Rockwell hardness M88, such as PET and PP. and glue lines 30b and 30c may consist of acrylic 
ingredients. When adopting such an ingredient, it is drawing 20 (c). The shown UV irradiation process is 
skipped. 

[0061] In addition, 1st glue line 30b of masking tape may be excluded. 

(Gestalt of the 7th operation) Drawing 21 is the side elevation showing the process of the semi- 
conductor substrate grinding concerning the 7th operation gestalt of this invention, and bump electrode 
formation. First, drawing 21 (a) The near field in which the semiconductor device of the silicon 
substrates 41 in which the bump electrode is not formed is formed is covered with masking tape 42 so 
that it may be shown. This masking tape 42 may be the same structure as the masking tape of the 
structure which has base material layer 42a and glue line 42b, may adopt the same structure as the 
masking tape of the 1 st operation gestalt, and is used conventionally. 

[0062] And among silicon substrates 41, in masking tape 42, grinding and polish of the field of reverse 
are done with a grinding stone 10, and a silicon substrate 41 is made thin. Next, drawing 21 (b) The 
support tape (wafer support tape) 43 which has base material layer 43b to which glue line 43a which 
consists of an ultraviolet curing ingredient was applied is stuck on the grinding side of a silicon substrate 
41 so that it may be shown. 

[0063] To next, it is drawing 21 (c). Masking tape 42 is exfoliated so that it may be shown. Next, drawing 
21 (d) The bump electrode (projection electrode) 44 is formed in the component forming face of a silicon 
substrate 41 by the conventional approach or the approach of either the 1st - the 3rd operation gestalt 
so that it may be shown. Then, after irradiating ultraviolet rays at the support tape 43 and stiffening glue 
line 43a. it is drawing 2121 (e). The support tape 43 is exfoliated from a silicon substrate 41 so that it 
may be shown. 

[0064] Since according to the above processes a silicon substrate 41 is passed at a process where the 
support tape 43 is stuck on the grinding side of a silicon substrate 41 , a silicon substrate 41 is 
reinforced and it is [ it is divided or ] hard coming to be missing. In addition, the back-grinding method, 
the chemical etching method, etc. are used for the grinding of the silicon substrate in each above- 
mentioned operation gestalt. 
{The account of with } 

(1) The semiconductor device characterized by to have the electrode pad formed on the insulator layer 
on a semi-conductor substrate, the insulating covering film which has opening to which it is formed on 
said insulator layer and said electrode pad is exposed, and a base material layer and the resist layer 
applied on it, and to have wrap masking tape for said covering film top and the inside of said opening 
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where this resist layer is turned to said semi-conductor substrate side. 

(2) Said metal membrane is a semiconductor device given in (1) characterized by being multilayer 
structure. (3) Said base material layer is a semiconductor device given in (1) characterized by consisting 
of ingredients which prevent sensitization of said resist layer. 

(4) The process which forms an electrode pad on the insulator layer on a semi-conductor substrate, and 
said insulator layer and the process which forms the insulating covering film on said electrode pad, The 
process which forms in said insulating covering film opening to which said electrode pad is exposed. The 
masking tape which has a base material layer and the resist layer applied on it is prepared, and this 
resist layer is stuck. As a field Said masking tape is stuck directly or indirectly on said covering film. 
Said covering film and said opening A wrap process, The manufacture approach of the semiconductor 
device characterized by having the process which carries out grinding of the field of an opposite hand to 
said insulator layer, and makes it thin with it, and the process which exfoliates said base material layer 
of said masking tape from said resist layer among said semi-conductor substrates. 

(5) The manufacture approach of a semiconductor device given in (4) characterized by to have further 
the process which exposes and develops said resist layer and forms the aperture of a projection 
electrode configuration or a wiring configuration on said opening, and the process which forms the 
projection electrode or wiring electrically connected to said electrode pad by forming the electric 
conduction film through said aperture. 

(6) Said projection electrode is the manufacture approach of a semiconductor device given in (5) 
characterized by deforming into an abbreviation globular form with heating. 

(7) The manufacture approach of a semiconductor device given in (4) characterized by to have further 
said electrode pad, the process which forms a metal membrane on said insulator layer, the process 
made into the wiring configuration which exposes and develops said resist layer and passes along said 
opening, and the process which etches said metal membrane of the part which is not covered with said 
resist layer, and forms wiring before sticking said masking tape. 

(8) Said base material layer is the manufacture approach of a semiconductor device given in (4) 
characterized by consisting of ingredients which prevent sensitization of said resist layer. 

(9) It is the manufacture approach of a semiconductor device given in (4) characterized by performing 
grinding of said semi-conductor substrate the interior of a room where the light which does not expose 
said resist layer is irradiated, or in a dark room when said base material layer consists of ingredients 
which cannot prevent sensitization of said resist layer. 

(10) Formation of said metal membrane is the manufacture approach of a semiconductor device given in 
(4) characterized by being the process which forms the two or more layers metal with which ingredients 
differ. 

(11) The manufacture approach of the semiconductor device characterized by having the process which 
forms a projection electrode on a semi-conductor substrate, the process which applies wrap flux or a 
resist for said projection electrode on said semi-conductor substrate, the process which sticks masking 
tape on said flux or said resist, and the process which carries out grinding of the field of an opposite 
hand to said masking tape among said silicon substrates. 

(12) The manufacture approach of a semiconductor device given in (1 1) characterized by having further 
the process which heats said projection electrode and said flux before sticking said masking tape. 

(13) The manufacture approach of a semiconductor device given in (1 1) characterized by having further 
the process which removes this flux after applying flux on said semi-conductor substrate and heating 
this flux and said projection electrode, before applying said resist on said semi-conductor substrate. 

(14) Said resist is the manufacture approach of a semiconductor device given in (11) characterized by 
consisting of an ingredient which has the viscosity of 500 or more CPs. 

(15) Said resist is the manufacture approach of a semiconductor device given in (11) characterized by 
BEKU before said masking tape is stuck. 

(16) The manufacture approach of the semiconductor device characterized by to have the process 
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which prepares the masking tape which comes to form the process which forms a projection electrode 
on a semi-conductor substrate, and the glue line which projects rather than other fields into the part 
corresponding to the periphery of said semi-conductor substrate on a base material layer, and sticks 
this glue line on this periphery of said semi-conductor substrate, and the process which carries out 
grinding of the field of an opposite hand to said masking tape among said silicon substrates. 

(17) Said base material layer is the manufacture approach of a semiconductor device given in (16) 
characterized by being more than Rockwell hardness M88. 

(18) Said base material layer is the manufacture approach of a semiconductor device given in (17) 
characterized by consisting of a PET or glass. 

(19) It is the manufacture approach of a semiconductor device given in (16) characterized by having 
further the process which said glue line is irradiated [ process ] and makes it harden ultraviolet rays 
after said base material layer s consisting of ultraviolet-rays transparency ingredients, and said glue 
line's consisting of ultraviolet curing material and ending the grinding of said semi-conductor substrate. 
[0065] 

[Effect of the Invention] If the resist layer which remained by exfoliating only the base material layer of 
masking tape is used for patterning as it is after finishing polish [ on the other hand / (rear face) ] of a 
semi-conductor substrate since the whole surface of a semi-conductor substrate was covered with the 
masking tape which consisted of a base material layer and a resist layer applied to this according to the 
semiconductor device of this invention as stated above, the resist spreading process to a semi- 
conductor substrate top can be skipped. 

[0066] Moreover, after covering the whole surface of a semi-conductor substrate with the masking tape 
which consisted of a base material layer and a resist layer applied to this according to the manufacture 
approach of the semiconductor device of this invention Since it exfoliates from a resist layer, and a 
resist layer is exposed, the base material layer of masking tape is subsequently developed [ on the other 
hand (rear face), a semi-conductor substrate carries out grinding, ] after that and the resist pattern of 
bump electrode formation or wiring formation was formed The time and effort of resist spreading can be 
saved, and since it is easy a throughput not only to improve, but to remove a resist layer nearly 
thoroughly with a solvent, contamination of a semi-conductor substrate can be prevented. Furthermore, 
since adhesives like before do not exist on the base material layer which exfoliated, reuse becomes 
possible and the amount of abolition can be reduced. 

[0067] Moreover, since according to another invention flux or a resist is applied between the projection 
electrodes formed in the field of it and an opposite hand and masking tape was further stuck on it when 
carrying out grinding of the rear face of a semi-conductor substrate, in case grinding of the semi- 
conductor substrate is carried out, it joins not only a projection electrode but flux or a resist, and 
distributes, and the thrust of masking tape can prevent the crack of a semi-conductor substrate. 
[0068] Furthermore, since according to another invention masking tape is exfoliated and the projection 
electrode was further formed in the whole surface where a support tape (support tape) is stuck on a 
field where the whole surface of a semi-conductor substrate is covered with masking tape after carrying 
out grinding of the field in addition to this in addition, the semi-conductor substrate reinforced on the 
support tape can prevent the crack of the substrate at the time of forming a projection electrode. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the grinding approach of the conventional semi-conductor 
substrate. 

[Drawing 2] It is the sectional view showing the 1st bump electrode formation process of the 
conventional semiconductor device. 

[Drawing 3] It is the sectional view showing the 1 st bump electrode formation process of the 
conventional semiconductor device. 

[Drawing 4] It is the sectional view (the 1) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 1st operation gestalt of this invention. 

[Drawing 5] It is the sectional view (the 2) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 1 st operation gestalt of this invention. 

[Drawing 6] It is the sectional view (the 3) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 1st operation gestalt of this invention. 

[Drawing 7] It is the sectional view (the 4) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 1st operation gestalt of this invention. 

[Drawing 8] It is the sectional view of the masking tape used for the operation gestalt of this invention. 
[Drawing 9] It is drawing showing the polish condition of the silicon substrate in the operation gestalt of 
this invention. 

[Drawing 10] It is the sectional view (the 1) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 2nd operation gestalt of this invention. 

[Drawing 1 1] It is the sectional view (the 2) showing the grinding and the polish process of the semi- 
conductor substrate concerning the 2nd operation gestalt of this invention. 

[Drawing 1 2] It is the plan of the semiconductor device concerning the 3rd operation gestalt of this 
invention. 

[Drawing 13] It is the sectional view (the 1) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 3rd operation gestalt of this invention. 

[Drawing 14] It is the sectional view (the 2) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 3rd operation gestalt of this invention. 

[Drawing 15] It is the sectional view (the 1) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 4th operation gestalt of this invention. 

[Drawing 16] It is the sectional view (the 2) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 4th operation gestalt of this invention. 

[Drawing 1 7] It is the sectional view (the 1) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 5th operation gestalt of this invention. 

[Drawing 18] It is the sectional view (the 2) showing polish and the grinding operation of the semi- 
conductor substrate concerning the 5th operation gestalt of this invention. 

[Drawing 1 9] It is the perspective view showing the masking tape used for the 6th and 7th operation 
gestalt of this invention. 

[Drawing 20] It is the sectional view showing polish and the grinding operation of the semi-conductor 
substrate concerning the 6th operation gestalt of this invention. 

[Drawing 21] It is the sectional view showing polish and the grinding operation of the semi-conductor 
substrate concerning the 7th operation gestalt of this invention. 
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[Description of Notations] 

1 [ — Covering film, ] — A silicon substrate (semi-conductor substrate), 2 — An insulator layer. 3 — 
An electrode pad. 4 5 [ — Resist layer, ] — The 1st metal membrane. 6 — The 2nd metal membrane, 7 
— Masking tape, 7a 7b [ — Exposure mask. ] — 8 A base material layer, 9 — A bump electrode, 10 — 
A grinder, 11 12 — Drawer wiring, 12a — A metal membrane. 13 — Bump electrode (projection 
electrode), 21 — A silicon substrate (semi-conductor substrate), 22 — An insulator layer, 23 — 
Electrode pad. 24 [ — Flux, ] — The covering film, 25 — A metal membrane, 26 — A bump electrode 
(projection electrode), 27 28 [ — Base material layer. ] — Masking tape, 29 — A resist. 30 — Masking 
tape, 30a 30b, 30c [ — A bump electrode (projection electrode), 41 / — A silicon substrate (semi- 
conductor substrate). 42 / — Masking tape, 43 / — A support tape, 44 / — Bump electrode (projection 
electrode). ] — A glue line, 31 — A silicon substrate (semi-conductor substrate), 32 — An electrode 
pad, 33 



[Translation done.] 
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